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DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1, 4-8, 11-13 and 15-19 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,4-8, 15-18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nash (US 6317589 B1) in view of Black (US 3769580 A). 

As per claim 1, Nash discloses a method of receiving a communications signal to 
produce two output signals in quadrature relation to one another, comprising deriving 
two reference signals from a single clock signal (figure 3 block 112, column 3 line 55); 
using the two reference signals, performing frequency downconversion of the 
communications signal to produce the two output signals (figure 3 blocks 106 and 108, 
column 3 line 53-54); forming an error signal representing the expectation of the product 
of the two output signals (figure 3 block 316, column 4 line 8-15); and using the error 
signal to adjust a phase difference between the reference signals (figure 3 blocks 322, 
324 and 314, column 2 line 15-22). Nash doesn't disclose using an adjustable dual 
delay line in order to alter relative delay between two signals. Black discloses using an 
adjustable dual delay line in order to alter relative delay between two signals (figures 1 
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and 2 column 1 line 53 to column 3 line 24). Nash and Black are reasonable pertinent to 
the particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by Nash the dual delay line disclosed by Black. The suggestion/motivation for doing so 
would have been to obtain an output signals of the dual delay lines out of phase with the 
input signal (Black column 3 lines 3-7). Therefore, it would have been obvious to 
combine Nash with Black to obtain the invention as specified in claim 1 . 

As per claim 4 Nash and Black discloses claim 1 . Black also inherently discloses 
the use of a fix delay line (figure 3 blocks 322, 324 and 314, column 2 line 15-22). Nash 
and Black are reasonable pertinent to the particular problem with which the applicant is 
concern. Changing the phase of a periodic signal in 90 degrees is the same than 
delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At 
the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to combine in the receiver disclosed by Nash the dual delay line disclosed by Black. 
The suggestion/motivation for doing so would have been to obtain an output signals of 
the dual delay lines out of phase with the input signal (Black column 3 lines 3-7). 
Therefore, it would have been obvious to combine Nash with Black to obtain the 
invention as specified in claim 4. 

As per claim 5 Nash and Black discloses claim 1 . Black also discloses the use of 
a dual delay line to automatically adjust the phase in a receiver (figure 3 blocks 322, 
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324 and 314, column 2 line 15-22). Nash and Black are reasonable pertinent to the 
particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by Nash the dual delay line disclosed by Black. The suggestion/motivation for doing so 
would have been to obtain an output signals of the dual delay lines out of phase with the 
input signal (Black column 3 lines 3-7). Therefore, it would have been obvious to 
combine Nash with Black to obtain the invention as specified in claim 5. 

As per claim 6, Nash discloses a receiver for receiving a communications signal 
to produce two output signals in quadrature relation to one another, comprising a local 
oscillator (figure 3 block 212, column 3 line 55); an adjustable phase shift network for 
deriving two reference signals from the local oscillator (figure 3 block 314, column 3 line 
58-60); means for, using the two reference signals, performing frequency 
downconversion of the communications signal to produce the two output signals (figure 
3 blocks 106 and 308, column 3 line 53-54); and a phase error detection network for 
forming an error signal representing the expectation of the product of the two output 
signals (figure 3 block 316, column 4 line 8-15). Nash doesn't disclose using an 
adjustable dual delay line to adjust a relative delay between two signals. Black discloses 
using an adjustable dual delay line in order to alter relative delay between two signals 
(figures 1 and 2 column 1 line 53 to column 3 line 24). Nash and Black are reasonable 
pertinent to the particular problem with which the applicant is concern. Changing the 
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phase of a periodic signal in 90 degrees is the same than delaying the signal T/4; 180 
degrees is the same than delaying the signal T/2, etc. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to combine in the 
receiver disclosed by Nash the dual delay line disclosed by Black. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Black column 3 lines 3-7). Therefore, 
it would have been obvious to combine Nash with Black to obtain the invention as 
specified in claim 6. 

As per claim 7, Nash discloses claim 6. Nash also discloses that the phase error 
detection network comprises a multiplier for multiplying the two output signals to form a 
product signal (figure 3 block 320, column 4 line 10-13). Nash and Black are reasonable 
pertinent to the particular problem with which the applicant is concern. Changing the 
phase of a periodic signal in 90 degrees is the same than delaying the signal T/4; 180 
degrees is the same than delaying the signal T/2, etc. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to combine in the 
receiver disclosed by Nash the dual delay line disclosed by Black. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Black column 3 lines 3-7). Therefore, 
it would have been obvious to combine Nash with Black to obtain the invention as 
specified in claim 7. 

As per claim 8, Nash discloses claim 7. Nash also discloses that the phase error 
detection network comprises a low-pass filter for filtering the product signal to thereby 
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produce the error signal (figure 3 block 322, column 4 line 17-19). Nash and Black are 
reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by Nash the dual delay line disclosed by Black. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Black column 3 lines 3-7). Therefore, 
it would have been obvious to combine Nash with Black to obtain the invention as 
specified in claim 8. 

As per claim 15, Nash discloses an apparatus comprising a phase error detection 
network configured to receive in-phase (I) and quadrature-phase (Q) signals (figure 3 
column 2line 58 to column 4 line 57), the phase error detection network including an 
error signal generator (figure 3 column 2line 58 to column 4 line 57); and a local 
oscillator signal that is configured to receive an error signal from the error signal 
generator and generate I and Q reference signals having a relative delay that is 
dependent on the error signal (figure 3 blocks 322, 324 and 314, column 2 line 15-22. A 
phase difference in the frequency domain is equilent to a delay n the time domain. A 
pahe difference of 90 degree is a local oscillator is equivalent to delay the signal T/4, 
where T is the period of the signal or 1/4*fo, where fo is the frequency of the local 
oscilator). Nash doesn't disclose using a dual delay line in order to alter relative delay 
between two signals. Black discloses using an adjustable dual delay line in order to alter 
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relative delay between two signals (figures 1 and 2 column 1 line 53 to column 3 line 
24). Nash and Black are reasonable pertinent to the particular problem with which the 
applicant is concern. Changing the phase of a periodic signal in 90 degrees is the same 
than delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver disclosed by Nash the dual delay line disclosed by 
Black. The suggestion/motivation for doing so would have been to obtain an output 
signals of the dual delay lines out of phase with the input signal (Black column 3 lines 3- 
7). Therefore, it would have been obvious to combine Nash with Black to obtain the 
invention as specified in claim 15. 

As per claim 16, Nash and Black disclose claim 15. Nash also discloses a 
downconverter configured to receive a signal to be downconverted and having 
reference signal inputs configured to receive the I and Q reference signals (figure 3 
blocks 110 and 308 column 2line 58 to column 4 line 57). Nash and Black are 
reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by Nash the dual delay line disclosed by Black. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Black column 3 lines 3-7). Therefore, 
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it would have been obvious to combine Nash with Black to obtain the invention as 
specified in claim 16. 

As per claim 17, Nash and Black disclose claim 16. Nash also discloses that the 
downconverter comprises I and Q mixers, (figure 3 blocks 110 and 308 column 2line 58 
to column 4 line 57). Nash and Black are reasonable pertinent to the particular problem 
with which the applicant is concern. Changing the phase of a periodic signal in 90 
degrees is the same than delaying the signal T/4; 180 degrees is the same than 
delaying the signal T/2, etc. At the time of the invention, it would have been obvious to 
a person of ordinary skill in the art to combine in the receiver disclosed by Nash the dual 
delay line disclosed by Black. The suggestion/motivation for doing so would have been 
to obtain an output signals of the dual delay lines out of phase with the input signal 
(Black column 3 lines 3-7). Therefore, it would have been obvious to combine Nash with 
Black to obtain the invention as specified in claim 17. 

As per claim 20, Nash discloses a mixing an in-phase (I) component of a 
communications signal received at an RF input port of an l-channel mixer with an in- 
phase reference signal received at a reference input of said l-channel mixer (figure 3 
block 110 column 3 line 38 to column 4 line 51); mixing a quadrature (Q) component of 
said communications signal received at an RF input of a Q-channel mixer with a 
quadrature reference signal received at a reference input of said Q-channel mixer 
(figure 3 block 308 column 3 line 38 to column 4 line 51); generating an error signal 
from l-channel and Q-channel outputs of said l-channel and Q-channel mixers (figure 3 
block 316 column 3 line 38 to column 4 line 51); and based on a value of the generated 
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error signal, adjusting a relative delay between said in-phase and quadrature reference 
signals results in quadrature alignment of said in-phase and quadrature components of 
said communications signal (figure 3 block 314 column 3 line 38 to column 4 line 51. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc). Nash doesn't 
disclose using an adjustable dual delay line in order to alter relative delay between two 
signals. Black discloses using an adjustable dual delay line in order to alter relative 
delay between two signals (figures 1 and 2 column 1 line 53 to column 3 line 24). Nash 
and Black are reasonable pertinent to the particular problem with which the applicant is 
concern. Changing the phase of a periodic signal in 90 degrees is the same than 
delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At 
the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to combine in the receiver disclosed by Nash the dual delay line disclosed by Black. 
The suggestion/motivation for doing so would have been to obtain internal clocks with 
low phase error (Black abstract). Therefore, it would have been obvious to combine 
Nash with Black to obtain the invention as specified in claim 20. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nash 
and Black as applied to claim 6 above in view of Kumar (US 5835850). Nash and Black 
disclose claim 6. Nash and Black don't disclose the use of Gilbert-cell mixers for 
performing frequency down-conversion. Kumar discloses the use of Gilbert-cell mixer to 
make frequency down-conversions in a receiver (column 5 lines 13-16). Nash and 
Kumar are analogous art because they are from the same field of endeavor. At the time 
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of the invention, it would have been obvious to a person of ordinary skill in the art to 
combine in the receiver by Nash and Black the Gilbert-cell mixer disclosed by Kumar. 
The suggestion/motivation for doing so would have been to use a low noise high 
intercept input mixer (Kumar column 5 lines 6-22). Therefore, it would have been 
obvious to combine Nash and Black with Kumar to obtain the invention as specified in 
claim 11. 

Claims 12 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nash and Black as applied to claim 6 above in view of Hislop (US 4492960). 

As per claim 12 Nash and Black disclose claim 6. Nash and Black don't disclose 
the use of switch-mode mixers for performing frequency down-conversion. Hislop 
discloses the use of switch-mode mixers convert make frequency down-conversions in 
a receiver (figure 1 column 2 lines 4-46). Nash and Hislop are analogous art because 
they are from the same field of endeavor. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver by Nash 
and Black with the switch-mode mixers disclosed by Hislop. The suggestion/motivation 
for doing so would have been to allow the local oscillator to be used as the transmitter 
oscillator and also be used as an attenuator or signal modulator (Hislop abstract). 
Therefore, it would have been obvious to combine Nash and Black with Hislop to obtain 
the invention as specified in claim 12. 

As per claim 18 Nash and Black disclose claim 15. Nash and Black don't 
disclose a switch driver configured to receive the I and Q reference signals and 
generate drive signals; and I and Q switches configured to receive I and Q drive signals 
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from said switch driver. Hislop discloses a switch driver configured to receive the I and 
Q reference signals and generate drive signals; and I and Q switches configured to 
receive I and Q drive signals from said switch driver (figure 1 column 2 lines 4-46). Nash 
and Hislop are analogous art because they are from the same field of endeavor. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to combine in the receiver by Nash and Black with the switch-mode mixers disclosed by 
Hislop. The suggestion/motivation for doing so would have been to allow the local 
oscillator to be used as the transmitter oscillator and also be used as an attenuator or 
signal modulator (Hislop abstract). Therefore, it would have been obvious to combine 
Nash and Black with Hislop to obtain the invention as specified in claim 18. 

Claims 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nash, Black and Hislop as applied to claims 12 and 18 above and further in view of 
Hulkko (US 5734683). 

As per claim 13 Nash, Black and Hislop disclose claim 12. Nash, Black and 
Hislop don't disclose the use of local oscillator with a frequency that is a sub-harmonic 
of the input frequency. Hulkko discloses the use of local oscillators with a frequency that 
is a sub-harmonic of the input frequency (figures 2-4 column 6 lines 23-34). Nash, 
Hislop and Hukko are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver by Nash, Black and Hislop with the sub-harmonic of 
the frequency of the communication signal as taught by Hulkko. The 
suggestion/motivation for doing so would have been to save power when making the 
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design and implementation of the local oscillator and to use over sampling (Hukko 
column 6 lines 1-8). Therefore, it would have been obvious to combine Nash, Black, 
Hislop with Hukko to obtain the invention as specified in claim 13. 

As per claim 19 Nash, Black and Hislop disclose claim 18. Nash, Black and 
Hislop don*t disclose the use of local oscillators with a frequency that is a sub-harmonic 
of the input frequency. Hulkko discloses the use of local oscillators with a frequency that 
is a sub-harmonic of the input frequency (figures 2-4 column 6 lines 23-34). Nash, 
Hislop and Hukko are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver by Nash, Black and Hislop with the sub-harmonic of 
the frequency of the communication signal as taught by Hulkko. The 
suggestion/motivation for doing so would have been to save power when making the 
design and implementation of the local oscillator and to use over sampling (Hukko 
column 6 lines 1-8). Therefore, it would have been obvious to combine Nash, Black, 
Hislop with Hukko to obtain the invention as specified in claim 19. 

Claims 1,4-8, 15-18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nash (US 6317589 B1) in view of Hamamoto (US 6417715 B2). 

As per claim 1 , Nash discloses a method of receiving a communications signal to 
produce two output signals in quadrature relation to one another, comprising deriving 
two reference signals from a single clock signal (figure 3 block 1 12, column 3 line 55); 
using the two reference signals, performing frequency downconversion of the 
communications signal to produce the two output signals (figure 3 blocks 106 and 108, 
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column 3 line 53-54); forming an error signal representing the expectation of the product 
of the two output signals (figure 3 block 316, column 4 line 8-15); and using the error 
signal to adjust a phase difference between the reference signals (figure 3 blocks 322, 
324 and 314, column 2 line 15-22). Nash doesn't disclose using an adjustable dual 
delay line in order to alter relative delay between two signals. Hamamoto discloses 
using an adjustable dual delay line in order to alter relative delay between two signals 
(figures 8 and 25 column 1 1 line 65 to column 12 line 56; and column 3 lines 22-62). 
Nash and Hamamoto are reasonable pertinent to the particular problem with which the 
applicant is concern. Changing the phase of a periodic signal in 90 degrees is the same 
than delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver disclosed by Nash the dual delay line disclosed by 
Hamamoto. The suggestion/motivation for doing so would have been to obtain internal 
clocks with low phase error (Hamamoto abstract). Therefore, it would have been 
obvious to combine Nash with Hamamoto to obtain the invention as specified in claim 1. 

As per claim 4 Nash and Hamamoto discloses claim 1 . Hamamoto also 
inherently discloses the use of a fix delay line (figures 8 and 25 column 1 1 line 65 to 
column 12 line 56; and column 3 lines 22-62 disabling the control). Nash and 
Hamamoto are reasonable pertinent to the particular problem with which the applicant is 
concern. Changing the phase of a periodic signal in 90 degrees is the same than 
delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At 
the time of the invention, it would have been obvious to a person of ordinary skill in the 
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art to combine in the receiver disclosed by Nash the dual delay line disclosed by 
Hamamoto. The suggestion/motivation for doing so would have been to obtain internal 
clocks with low phase error (Hamamoto abstract). Therefore, it would have been 
obvious to combine Nash with Hamamoto to obtain the invention as specified in claim 4. 

As per claim 5 Nash and Hamamoto discloses claim 1. Hamamoto also discloses 
the use of a dual delay line to automatically adjust the phase in a receiver (figures 8 and 
25 column 11 line 65 to column 12 line 56; and column 3 lines 22-62). Nash and 
Hamamoto are reasonable pertinent to the particular problem with which the applicant is 
concern. Changing the phase of a periodic signal in 90 degrees is the same than 
delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At 
the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to combine in the receiver disclosed by Nash the dual delay line disclosed by 
Hamamoto. The suggestion/motivation for doing so would have been to obtain internal 
clocks with low phase error (Hamamoto abstract). Therefore, it would have been 
obvious to combine Nash with Hamamoto to obtain the invention as specified in claim 5. 

As per claim 6, Nash discloses a receiver for receiving a communications signal 
to produce two output signals in quadrature relation to one another, comprising a local 
oscillator (figure 3 block 212, column 3 line 55); an adjustable phase shift network for 
deriving two reference signals from the local oscillator (figure 3 block 314, column 3 line 
58-60); means for, using the two reference signals, performing frequency 
downconversion of the communications signal to produce the two output signals (figure 
3 blocks 106 and 308, column 3 line 53-54); and a phase error detection network for 
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forming an error signal representing the expectation of the product of the two output 
signals (figure 3 block 316, column 4 line 8-15). Nash doesn't disclose using an 
adjustable dual delay line to adjust a relative delay between two signals. Hamamoto 
discloses using an adjustable dual delay line in order to alter relative delay between two 
signals (figures 8 and 25 column 1 1 line 65 to column 12 line 56; and column 3 lines 22- 
62). Nash and Hamamoto are reasonable pertinent to the particular problem with which 
the applicant is concern. Changing the phase of a periodic signal in 90 degrees is the 
same than delaying the signal T/4; 180 degrees is the same than delaying the signal 
T/2, etc. At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine in the receiver disclosed by Nash the dual delay line disclosed 
by Hamamoto. The suggestion/motivation for doing so would have been to obtain 
internal clocks with low phase error (Hamamoto abstract). Therefore, it would have 
been obvious to combine Nash with Hamamoto to obtain the invention as specified in 
claim 6. 

As per claim 7, Nash discloses claim 6. Nash also discloses that the phase error 
detection network comprises a multiplier for multiplying the two output signals to form a 
product signal (figure 3 block 320, column 4 line 10-13). Nash and Hamamoto are 
reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by Nash the dual delay line disclosed by Hamamoto. The 
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suggestion/motivation for doing so would have been to obtain internal clocks with low 
phase error (Hamamoto abstract). Therefore, it would have been obvious to combine 
Nash with Hamamoto to obtain the invention as specified in claim 7. 

As per claim 8, Nash discloses claim 7. Nash also discloses that the phase error 
detection network comprises a low-pass filter for filtering the product signal to thereby 
produce the error signal (figure 3 block 322, column 4 line 17-19). Nash and Hamamoto 
are reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by Nash the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain internal clocks with low 
phase error (Hamamoto abstract). Therefore, it would have been obvious to combine 
Nash with Hamamoto to obtain the invention as specified in claim 8. 

As per claim 15, Nash discloses an apparatus comprising a phase error detection 
network configured to receive in-phase (I) and quadrature-phase (Q) signals (figure 3 
column 2line 58 to column 4 line 57), the phase error detection network including an 
error signal generator (figure 3 column 2line 58 to column 4 line 57); and a local 
oscillator signal that is configured to receive an error signal from the error signal 
generator and generate I and Q reference signals having a relative delay that is 
dependent on the error signal (figure 3 blocks 322, 324 and 314, column 2 line 15-22. A 
phase difference in the frequency domain is equivalent to a delay n the time domain. A 
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phase difference of 90 degree is a local oscillator is equivalent to delay the signal T/4, 
where T is the period of the signal or 1/4*fo, where fo is the frequency of the local 
oscillator). Nash doesn't disclose using a dual delay line in order to alter relative delay 
between two signals. Hamamoto discloses using an adjustable dual delay line in order 
to alter relative delay between two signals (figures 8 and 25 column 1 1 line 65 to 
column 12 line 56; and column 3 lines 22-62). Nash and Hamamoto are reasonable 
pertinent to the particular problem with which the applicant is concern. Changing the 
phase of a periodic signal in 90 degrees is the same than delaying the signal T/4; 180 
degrees is the same than delaying the signal T/2, etc. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to combine in the 
receiver disclosed by Nash the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Hamamoto column 3 lines 3-7). 
Therefore, it would have been obvious to combine Nash with Hamamoto to obtain the 
invention as specified in claim 15. 

As per claim 16, Nash and Hamamoto disclose claim 15. Nash also discloses a 
down converter configured to receive a signal to be down converter and having 
reference signal inputs configured to receive the I and Q reference signals (figure 3 
blocks 110 and 308 column 2line 58 to column 4 line 57). Nash and Hamamoto are 
reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 



Application/Control Number: 09/865,409 Page 18 

Art Unit: 2631 

invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by Nash the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Hamamoto column 3 lines 3-7). 
Therefore, it would have been obvious to combine Nash with Hamamoto to obtain the 
invention as specified in claim 16. 

As per claim 17, Nash and Hamamoto disclose claim 16. Nash also discloses 
that the down converter comprises I and Q mixers, (figure 3 blocks 110 and 308 column 
21ine 58 to column 4 line 57). Nash and Hamamoto are reasonable pertinent to the 
particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by Nash the dual delay line disclosed by Hamamoto. The suggestion/motivation for 
doing so would have been to obtain an output signals of the dual delay lines out of 
phase with the input signal (Hamamoto column 3 lines 3-7). Therefore, it would have 
been obvious to combine Nash with Hamamoto to obtain the invention as specified in 
claim 17, 

As per claim 20, Nash discloses a mixing an in-phase (I) component of a 
communications signal received at an RF input port of an l-channel mixer with an in- 
phase reference signal received at a reference input of said l-channel mixer (figure 3 
block 110 column 3 line 38 to column 4 line 51); mixing a quadrature (Q) component of 
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said communications signal received at an RF input of a Q-channel mixer with a 
quadrature reference signal received at a reference input of said Q-channel mixer 
(figure 3 block 308 column 3 line 38 to column 4 line 51); generating an error signal 
from l-channel and Q-channel outputs of said l-channel and Q-channel mixers (figure 3 
block 316 column 3 line 38 to column 4 line 51); and based on a value of the generated 
error signal, adjusting a relative delay between said in-phase and quadrature reference 
signals results in quadrature alignment of said in-phase and quadrature components of 
said communications signal (figure 3 block 314 column 3 line 38 to column 4 line 51. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc). Nash doesn't 
disclose using an adjustable dual delay line in order to alter relative delay between two 
signals. Hamamoto discloses using an adjustable dual delay line in order to alter 
relative delay between two signals (figures 8 and 25 column 1 1 line 65 to column 12 line 
56; and column 3 lines 22-62). Nash and Hamamoto are reasonable pertinent to the 
particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by Nash the dual delay line disclosed by Hamamoto. The suggestion/motivation for 
doing so would have been to obtain internal clocks with low phase error (Hamamoto 
abstract). Therefore, it would have been obvious to combine Nash with Hamamoto to 
obtain the invention as specified in claim 20. 
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Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nash 
and Hamamoto as applied to claim 6 above in view of Kumar (US 5835850). Nash and 
Hamamoto disclose claim 6. Nash and Hamamoto don't disclose the use of Gilbert-cell 
mixers for performing frequency down-conversion. Kumar discloses the use of Gilbert- 
cell mixer to make frequency down-conversions in a receiver (column 5 lines 13-16). 
Nash and Kumar are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver by Nash and Hamamoto the Gilbert-cell mixer 
disclosed by Kumar. The suggestion/motivation for doing so would have been to use a 
low noise high intercept input mixer (Kumar column 5 lines 6-22). Therefore, it would 
have been obvious to combine Nash and Hamamoto with Kumar to obtain the invention 
as specified in claim 1 1 . 

Claims 12 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nash and Hamamoto as applied to claim 6 above in view of Hislop (US 4492960). 

As per claim 12 Nash and Hamamoto disclose claim 6. Nash and Hamamoto 
don't disclose the use of switch-mode mixers for performing frequency down- 
conversion. Hislop discloses the use of switch-mode mixers convert make frequency 
down-conversions in a receiver (figure 1 column 2 lines 4-46). Nash and Hislop are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver by Nash and Hamamoto with the switch-mode mixers disclosed by 
Hislop. The suggestion/motivation for doing so would have been to allow the local 
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oscillator to be used as the transmitter oscillator and also be used as an attenuator or 
signal modulator (Hislop abstract). Therefore, it would have been obvious to combine 
Nash and Hamamoto with Hislop to obtain the invention as specified in claim 12. 

As per claim 18 Nash and Hamamoto disclose claim 15. Nash and Hamamoto 
don't disclose a switch driver configured to receive the I and Q reference signals and 
generate drive signals; and I and Q switches configured to receive I and Q drive signals 
from said switch driver. Hislop discloses a switch driver configured to receive the I and 
Q reference signals and generate drive signals; and I and Q switches configured to 
receive I and Q drive signals from said switch driver (figure 1 column 2 lines 4-46). Nash 
and Hislop are analogous art because they are from the same field of endeavor. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to combine in the receiver by Nash and Hamamoto with the switch-mode mixers 
disclosed by Hislop. The suggestion/motivation for doing so would have been to allow 
the local oscillator to be used as the transmitter oscillator and also be used as an 
attenuator or signal modulator (Hislop abstract). Therefore, it would have been obvious 
to combine Nash and Hamamoto with Hislop to obtain the invention as specified in 
claim 18. 

Claims 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nash, Hamamoto and Hislop as applied to claims 12 and 18 above and further in 
view of Hulkko (US 5734683). 

As per claim 13 Nash, Hamamoto and Hislop disclose claim 12. Nash, 
Hamamoto and Hislop don't disclose the use of local oscillator with a frequency that is a 
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sub-harmonic of tlie input frequency. Hulkko discloses the use of local oscillators with a 
frequency that is a sub-harmonic of the input frequency (figures 2-4 column 6 lines 23- 
34). Nash, Hislop and Hukko are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine in the receiver by Nash, Hamamoto and Hislop with 
the sub-harmonic of the frequency of the communication signal as taught by Hulkko. 
The suggestion/motivation for doing so would have been to save power when making 
the design and implementation of the local oscillator and to use over sampling (Hukko 
column 6 lines 1-8). Therefore, it would have been obvious to combine Nash, 
Hamamoto, Hislop with Hukko to obtain the invention as specified in claim 13. 

As per claim 19 Nash, Hamamoto and Hislop disclose claim 18. Nash, 
Hamamoto and Hislop don't disclose the use of local oscillators with a frequency that is 
a sub-harmonic of the input frequency. Hulkko discloses the use of local oscillators with 
a frequency that is a sub-harmonic of the input frequency (figures 2-4 column 6 lines 23- 
34). Nash, Hislop and Hukko are analogous art because they are from the same field of 
endeavor At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine in the receiver by Nash, Hamamoto and Hislop with 
the sub-harmonic of the frequency of the communication signal as taught by Hulkko. 
The suggestion/motivation for doing so would have been to save power when making 
the design and implementation of the local oscillator and to use over sampling (Hukko 
column 6 lines 1-8). Therefore, it would have been obvious to combine Nash, 
Hamamoto, Hislop with Hukko to obtain the invention as specified in claim 19. 



Application/Control Number: 09/865,409 Page 23 

Art Unit: 2631 

Claims 1,4-6, 15-17 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over admitted prior art in view of Hamamoto (US 6417715 B2). 

As per claim 1 , admitted prior art discloses a method of receiving a 
communications signal to produce two output signals in quadrature relation to one 
another, comprising deriving two reference signals from a single clock signal (figure 1 
block 16); using the two reference signals, performing frequency downconversion of the 
communications signal to produce the two output signals (figure 1 blocks 10 and12); 
forming an error signal representing the expectation of the product of the two output 
signals (figure 1 block 18); and using the error signal to adjust a phase difference 
between the reference signals (figure 1 block 16). Admitted prior art doesn't disclose 
using an adjustable dual delay line in order to alter relative delay between two signals. 
Hamamoto discloses using an adjustable dual delay line in order to alter relative delay 
between two signals (figures 8 and 25 column 11 line 65 to column 12 line 56; and 
column 3 lines 22-62). Admitted prior art and Hamamoto are reasonable pertinent to the 
particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by admitted prior art the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain internal clocks with low 
phase error (Hamamoto abstract). Therefore, it would have been obvious to combine 
admitted prior art with Hamamoto to obtain the invention as specified in claim 1. 
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As per claim 4 admitted prior art and Hamamoto discloses claim 1. Hamamoto 
also inherently discloses the use of a fix delay line (figures 8 and 25 column 1 1 line 65 
to column 12 line 56; and column 3 lines 22-62 disabling the control). Admitted prior art 
and Hamamoto are reasonable pertinent to the particular problem with which the 
applicant is concern. Changing the phase of a periodic signal in 90 degrees is the same 
than delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver disclosed by admitted prior art the dual delay line 
disclosed by Hamamoto. The suggestion/motivation for doing so would have been to 
obtain internal clocks with low phase error (Hamamoto abstract). Therefore, it would 
have been obvious to combine admitted prior art with Hamamoto to obtain the invention 
as specified in claim 4. 

As per claim 5 admitted prior art and Hamamoto discloses claim 1. Hamamoto 
also discloses the use of a dual delay line to automatically adjust the phase in a receiver 
(figures 8 and 25 column 1 1 line 65 to column 12 line 56; and column 3 lines 22-62). 
Admitted prior art and Hamamoto are reasonable pertinent to the particular problem 
with which the applicant is concern. Changing the phase of a periodic signal in 90 
degrees is the same than delaying the signal T/4; 180 degrees is the same than 
delaying the signal T/2, etc. At the time of the invention, it would have been obvious to 
a person of ordinary skill in the art to combine in the receiver disclosed by admitted prior 
art the dual delay line disclosed by Hamamoto. The suggestion/motivation for doing so 
would have been to obtain internal clocks with low phase error (Hamamoto abstract). 
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Therefore, it would have been obvious to combine admitted prior art with Hamamoto to 
obtain the invention as specified in claim 5. 

As per claim 6, admitted prior art discloses a receiver for receiving a 
communications signal to produce two output signals in quadrature relation to one 
another, comprising a local oscillator (figure 1 block 14); an adjustable phase shift 
network for deriving two reference signals from the local oscillator (figure 1 block 16); 
means for, using the two reference signals, performing frequency downconversion of 
the communications signal to produce the two output signals (figure 1 blocks 10 and 
12); and a phase error detection network for forming an error signal representing the 
expectation of the product of the two output signals (figure 1 block 18). Admitted prior 
art doesn't disclose using an adjustable dual delay line to adjust a relative delay 
between two signals. Hamamoto discloses using an adjustable dual delay line in order 
to alter relative delay between two signals (figures 8 and 25 column 1 1 line 65 to 
column 12 line 56; and column 3 lines 22-62). Admitted prior art and Hamamoto are 
reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by admitted prior art the dual delay line disclosed by 
Hamamoto. The suggestion/motivation for doing so would have been to obtain internal 
clocks with low phase error (Hamamoto abstract). Therefore, it would have been 



Application/Control Number: 09/865,409 Page 26 

Art Unit: 2631 

obvious to combine admitted prior art with Hamamoto to obtain the invention as 
specified in claim 6. 

As per claim 15, admitted prior art discloses an apparatus comprising a phase 
error detection network configured to receive in-phase (I) and quadrature-phase (Q) 
signals (figure 1), the phase error detection network including an error signal generator 
(figure 1 Block 18); and a local oscillator signal that is configured to receive an error 
signal from the error signal generator and generate I and Q reference signals having a 
relative delay that is dependent on the error signal (figure 1 Block 16). Admitted prior art 
doesn't disclose using a dual delay line in order to alter relative delay between two 
signals. Hamamoto discloses using an adjustable dual delay line in order to alter 
relative delay between two signals (figures 8 and 25 column 1 1 line 65 to column 12 line 
56; and column 3 lines 22-62). Admitted prior art and Hamamoto are reasonable 
pertinent to the particular problem with which the applicant is concern. Changing the 
phase of a periodic signal in 90 degrees is the same than delaying the signal T/4; 180 
degrees is the same than delaying the signal T/2, etc. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to combine in the 
receiver disclosed by admitted prior art the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Hamamoto column 3 lines 3-7). 
Therefore, it would have been obvious to combine admitted prior art with Hamamoto to 
obtain the invention as specified in claim 15. 
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As per claim 16, admitted prior art and Hamamoto disclose claim 15. Admitted 
prior art also discloses a down converter configured to receive a signal to be down 
converter and having reference signal inputs configured to receive the I and Q reference 
signals (figure 1 blocks 10 and 12). Admitted prior art and Hamamoto are reasonable 
pertinent to the particular problem with which the applicant is concern. Changing the 
phase of a periodic signal in 90 degrees is the same than delaying the signal T/4; 180 
degrees is the same than delaying the signal T/2, etc. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to combine in the 
receiver disclosed by admitted prior art the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Hamamoto column 3 lines 3-7). 
Therefore, it would have been obvious to combine admitted prior art with Hamamoto to 
obtain the invention as specified in claim 16. 

As per claim 17, admitted prior art and Hamamoto disclose claim 16. Admitted 
prior art also discloses that the down converter comprises I and Q mixers, (figure 1 
Blocks 10 and 12). Admitted prior art and Hamamoto are reasonable pertinent to the 
particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by admitted prior art the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
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dual delay lines out of phase with the input signal (Hamamoto column 3 lines 3-7). 
Therefore, it would have been obvious to combine admitted prior art with Hamamoto to 
obtain the invention as specified in claim 17. 

As per claim 20, admitted prior art discloses a mixing an in-phase (I) component 
of a communications signal received at an RF input port of an l-channel mixer with an 
in-phase reference signal received at a reference input of said l-channel mixer (figure 1 
Block 10); mixing a quadrature (Q) component of said communications signal received 
at an RF input of a Q-channel mixer with a quadrature reference signal received at a 
reference input of said Q-channel mixer (figure 1 Block 12); generating an error signal 
from l-channel and Q-channel outputs of said l-channel and Q-channel mixers (figure 1 
Block 18); and based on a value of the generated error signal, adjusting a relative delay 
between said in-phase and quadrature reference signals results in quadrature alignment 
of said in-phase and quadrature components of said communications signal ((figure 1 
Block 16. Changing the phase of a periodic signal in 90 degrees is the same than 
delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc). 
Admitted prior art doesn't disclose using an adjustable dual delay line in order to alter 
relative delay between two signals. Hamamoto discloses using an adjustable dual delay 
line in order to alter relative delay between two signals (figures 8 and 25 column 1 1 line 
65 to column 12 line 56; and column 3 lines 22-62). Admitted prior art and Hamamoto 
are reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
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invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by admitted prior art the dual delay line disclosed by 
Hamamoto. The suggestion/motivation for doing so would have been to obtain internal 
clocks with low phase error (Hamamoto abstract). Therefore, it would have been 
obvious to combine admitted prior art with Hamamoto to obtain the invention as 
specified in claim 20. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art and Hamamoto as applied to claim 6 above in view of Kumar (US 5835850). 
Admitted prior art and Hamamoto disclose claim 6. Admitted prior art and Hamamoto 
don't disclose the use of Gilbert-cell mixers for performing frequency down-conversion. 
Kumar discloses the use of Gilbert-cell mixer to make frequency down-conversions in a 
receiver (column 5 lines 13-16). Admitted prior art and Kumar are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to combine in the receiver by 
admitted prior art and Hamamoto the Gilbert-cell mixer disclosed by Kumar. The 
suggestion/motivation for doing so would have been to use a low noise high intercept 
input mixer (Kumar column 5 lines 6-22). Therefore, it would have been obvious to 
combine admitted prior art and Hamamoto with Kumar to obtain the invention as 
specified in claim 1 1 . 

Claims 12 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over admitted prior art and Hamamoto as applied to claim 6 above in view of Hislop (US 
4492960). 
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As per claim 12 admitted prior art and Hamamoto disclose claim 6. Admitted 
prior art and Hamamoto don't disclose the use of switch-mode mixers for performing 
frequency down-conversion. Hislop discloses the use of switch-mode mixers convert 
make frequency down-conversions in a receiver (figure 1 column 2 lines 4-46). Admitted 
prior art and Hislop are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine in the receiver by admitted prior art and Hamamoto 
with the switch-mode mixers disclosed by Hislop. The suggestion/motivation for doing 
so would have been to allow the local oscillator to be used as the transmitter oscillator 
and also be used as an attenuator or signal modulator (Hislop abstract). Therefore, it 
would have been obvious to combine admitted prior art and Hamamoto with Hislop to 
obtain the invention as specified in claim 12. 

As per claim 18 admitted prior art and Hamamoto disclose claim 15. Admitted 
prior art and Hamamoto don't disclose a switch driver configured to receive the I and Q 
reference signals and generate drive signals; and I and Q switches configured to 
receive I and Q drive signals from said switch driver. Hislop discloses a switch driver 
configured to receive the I and Q reference signals and generate drive signals; and I 
and Q switches configured to receive I and Q drive signals from said switch driver 
(figure 1 column 2 lines 4-46). Admitted prior art and Hislop are analogous art because 
they are from the same field of endeavor. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver by 
admitted prior art and Hamamoto with the switch-mode mixers disclosed by Hislop. The 
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suggestion/motivation for doing so would have been to allow the local oscillator to be 
used as the transmitter oscillator and also be used as an attenuator or signal modulator 
(Hislop abstract). Therefore, it would have been obvious to combine admitted prior art 
and Hamamoto with Hislop to obtain the invention as specified in claim 18. 

Claims 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over admitted prior art, Hamamoto and Hislop as applied to claims 12 and 18 above and 
further in view of Hulkko (US 5734683). 

As per claim 13 admitted prior art, Hamamoto and Hislop disclose claim 12. 
Admitted prior art, Hamamoto and Hislop don't disclose the use of local oscillator with a 
frequency that is a sub-harmonic of the input frequency. Hulkko discloses the use of 
local oscillators with a frequency that is a sub-harmonic of the input frequency (figures 
2-4 column 6 lines 23-34). Admitted prior art, Hislop and Hukko are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to combine in the receiver by 
admitted prior art, Hamamoto and Hislop with the sub-harmonic of the frequency of the 
communication signal as taught by Hulkko. The suggestion/motivation for doing so 
would have been to save power when making the design and implementation of the 
local oscillator and to use over sampling (Hukko column 6 lines 1-8). Therefore, it would 
have been obvious to combine admitted prior art, Hamamoto, Hislop with Hukko to 
obtain the invention as specified in claim 13. 

As per claim 19 admitted prior art, Hamamoto and Hislop disclose claim 18. 
Admitted prior art, Hamamoto and Hislop don't disclose the use of local oscillators with 
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a frequency that is a sub-harmonic of the input frequency. Hulkko discloses the use of 
local oscillators with a frequency that is a sub-harmonic of the input frequency (figures 
2-4 column 6 lines 23-34). Admitted prior art, Hislop and Hukko are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to combine in the receiver by 
admitted prior art, Hamamoto and Hislop with the sub-harmonic of the frequency of the 
communication signal as taught by Hulkko. The suggestion/motivation for doing so 
would have been to save power when making the design and implementation of the 
local oscillator and to use over sampling (Hukko column 6 lines 1-8). Therefore, it would 
have been obvious to combine admitted prior art, Hamamoto, Hislop with Hukko to 
obtain the invention as specified in claim 19. 

Claims 1,4-6, 15-17 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Beard (US 4475088 A) in view of Hamamoto (US 6417715 B2). 

As per claim 1, Beard discloses a method of receiving a communications signal 
to produce two output signals in quadrature relation to one another, comprising deriving 
two reference signals from a single clock signal (figure 1 block 16 column 2 line 61 to 
column 3 line 41); using the two reference signals, performing frequency 
downconversion of the communications signal to produce the two output signals (figure 
1 blocks 10 and 12 column 2 line 61 to column 3 line 41); forming an error signal 
representing the expectation of the product of the two output signals (figure 1 block 18 
column 2 line 61 to column 3 line 41); and using the error signal to adjust a phase 
difference between the reference signals (figure 1 block 16 column 2 line 61 to column 3 
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line 41). Beard doesn't disclose using an adjustable dual delay line in order to alter 
relative delay between two signals. Hamanrioto discloses using an adjustable dual delay 
line in order to alter relative delay between two signals (figures 8 and 25 column 1 1 line 
65 to column 12 line 56; and column 3 lines 22-62). Beard and Hamamoto are 
reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by Beard the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain internal clocks with low 
phase error (Hamamoto abstract). Therefore, it would have been obvious to combine 
Beard with Hamamoto to obtain the invention as specified in claim 1 . 

As per claim 4 Beard and Hamamoto discloses claim 1. Hamamoto also 
inherently discloses the use of a fix delay line (figures 8 and 25 column 1 1 line 65 to 
column 12 line 56; and column 3 lines 22-62 disabling the control). Beard and 
Hamamoto are reasonable pertinent to the particular problem with which the applicant is 
concern. Changing the phase of a periodic signal in 90 degrees is the same than 
delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At 
the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to combine in the receiver disclosed by Beard the dual delay line disclosed by 
Hamamoto, The suggestion/motivation for doing so would have been to obtain internal 
clocks with low phase error (Hamamoto abstract). Therefore, it would have been 
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obvious to combine Beard with Hamamoto to obtain the invention as specified in claim 
4. 

As per claim 5 Beard and Hamamoto discloses claim 1. Hamamoto also 
discloses the use of a dual delay line to automatically adjust the phase in a receiver 
(figures 8 and 25 column 1 1 line 65 to column 12 line 56; and column 3 lines 22-62). 
Beard and Hamamoto are reasonable pertinent to the particular problem with which the 
applicant is concern. Changing the phase of a periodic signal in 90 degrees is the same 
than delaying the signal T/4; 180 degrees is the same than delaying the signal T/2, etc. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver disclosed by Beard the dual delay line disclosed by 
Hamamoto. The suggestion/motivation for doing so would have been to obtain internal 
clocks with low phase error (Hamamoto abstract). Therefore, it would have been 
obvious to combine Beard with Hamamoto to obtain the invention as specified in claim 
5. 

As per claim 6, Beard discloses a receiver for receiving a communications signal 
to produce two output signals in quadrature relation to one another, comprising a local 
oscillator (figure 1 block 14 column 2 line 61 to column 3 line 41); an adjustable phase 
shift network for deriving two reference signals from the local oscillator (figure 1 block 
16 column 2 line 61 to column 3 line 41); means for, using the two reference signals, 
performing frequency downconversion of the communications signal to produce the two 
output signals (figure 1 blocks 10 and 12 column 2 line 61 to column 3 line 41); and a 
phase error detection network for forming an error signal representing the expectation of 
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the product of the two output signals (figure 1 block 18 column 2 line 61 to column 3 line 
41). Beard doesn't disclose using an adjustable dual delay line to adjust a relative delay 
between two signals. Hamamoto discloses using an adjustable dual delay line in order 
to alter relative delay between two signals (figures 8 and 25 column 1 1 line 65 to 
column 12 line 56; and column 3 lines 22-62). Beard and Hamamoto are reasonable 
pertinent to the particular problem with which the applicant is concern. Changing the 
phase of a periodic signal in 90 degrees is the same than delaying the signal T/4; 180 
degrees is the same than delaying the signal T/2, etc. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to combine in the 
receiver disclosed by Beard the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain internal clocks with low 
phase error (Hamamoto abstract). Therefore, it would have been obvious to combine 
Beard with Hamamoto to obtain the invention as specified in claim 6. 

As per claim 15, Beard discloses an apparatus comprising a phase error 
detection network configured to receive in-phase (I) and quadrature-phase (Q) signals 
(figure 1 column 2 line 61 to column 3 line 41), the phase error detection network 
including an error signal generator (figure 1 Block 18 column 2 line 61 to column 3 line 
41); and a local oscillator signal that is configured to receive an error signal from the 
error signal generator and generate I and Q reference signals having a relative delay 
that is dependent on the error signal (figure 1 Block 16 column 2 line 61 to column 3 line 
41). Beard doesn't disclose using a dual delay line in order to alter relative delay 
between two signals. Hamamoto discloses using an adjustable dual delay line in order 
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to alter relative delay between two signals (figures 8 and 25 column 1 1 line 65 to 
column 12 line 56; and column 3 lines 22-62). Beard and Hamamoto are reasonable 
pertinent to the particular problem with which the applicant is concern. Changing the 
phase of a periodic signal in 90 degrees is the same than delaying the signal T/4; 180 
degrees is the same than delaying the signal T/2, etc. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to combine in the 
receiver disclosed by Beard the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Hamamoto column 3 lines 3-7). 
Therefore, it would have been obvious to combine Beard with Hamamoto to obtain the 
invention as specified in claim 15. 

As per claim 16, Beard and Hamamoto disclose claim 15. Beard also discloses a 
down converter configured to receive a signal to be down converter and having 
reference signal inputs configured to receive the I and Q reference signals (figure 1 
blocks 10 and 12 column 2 line 61 to column 3 line 41). Beard and Hamamoto are 
reasonable pertinent to the particular problem with which the applicant is concern. 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver disclosed by Beard the dual delay line disclosed by Hamamoto. The 
suggestion/motivation for doing so would have been to obtain an output signals of the 
dual delay lines out of phase with the input signal (Hamamoto column 3 lines 3-7). 
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Therefore, it would have been obvious to combine Beard with Hamamoto to obtain the 
invention as specified in claim 16. 

As per claim 17, Beard and Hamamoto disclose claim 16. Beard also discloses 
that the down converter comprises I and Q mixers (figure 1 Blocks 10 and 12 column 2 
line 61 to column 3 line 41). Beard and Hamamoto are reasonable pertinent to the 
particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by Beard the dual delay line disclosed by Hamamoto. The suggestion/motivation for 
doing so would have been to obtain an output signals of the dual delay lines out of 
phase with the input signal (Hamamoto column 3 lines 3-7). Therefore, it would have 
been obvious to combine Beard with Hamamoto to obtain the invention as specified in 
claim 17. 

As per claim 20, Beard discloses a mixing an in-phase (I) component of a 
communications signal received at an RF input port of an l-channel mixer with an in- 
phase reference signal received at a reference input of said l-channel mixer (figure 1 
Block 10 column 2 line 61 to column 3 line 41); mixing a quadrature (Q) component of 
said communications signal received at an RF input of a Q-channel mixer with a 
quadrature reference signal received at a reference input of said Q-channel mixer 
(figure 1 Block 12 column 2 line 61 to column 3 line 41); generating an error signal from 
l-channel and Q-channel outputs of said l-channel and Q-channel mixers (figure 1 Block 
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18 column 2 line 61 to column 3 line 41); and based on a value of the generated error 
signal, adjusting a relative delay between said in-phase and quadrature reference 
signals results in quadrature alignment of said in-phase and quadrature components of 
said communications signal (figure 1 Block 16 column 2 line 61 to column 3 line 41). 
Changing the phase of a periodic signal in 90 degrees is the same than delaying the 
signal T/4; 180 degrees is the same than delaying the signal T/2, etc). Beard doesn't 
disclose using an adjustable dual delay line in order to alter relative delay between two 
signals. Hamamoto discloses using an adjustable dual delay line in order to alter 
relative delay between two signals (figures 8 and 25 column 1 1 line 65 to column 12 line 
56; and column 3 lines 22-62). Beard and Hamamoto are reasonable pertinent to the 
particular problem with which the applicant is concern. Changing the phase of a 
periodic signal in 90 degrees is the same than delaying the signal T/4; 180 degrees is 
the same than delaying the signal T/2, etc. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to combine in the receiver disclosed 
by Beard the dual delay line disclosed by Hamamoto. The suggestion/motivation for 
doing so would have been to obtain internal clocks with low phase error (Hamamoto 
abstract). Therefore, it would have been obvious to combine Beard with Hamamoto to 
obtain the invention as specified in claim 20. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Beard 
and Hamamoto as applied to claim 6 above in view of Kumar (US 5835850). Beard and 
Hamamoto disclose claim 6. Beard and Hamamoto don't disclose the use of Gilbert-cell 
mixers for performing frequency down-conversion. Kumar discloses the use of Gilbert- 
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cell mixer to make frequency down-conversions in a receiver (column 5 lines 13-16). 
Beard and Kumar are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver by Beard and Hamamoto the Gilbert-cell mixer 
disclosed by Kumar. The suggestion/motivation for doing so would have been to use a 
low noise high intercept input mixer (Kumar column 5 lines 6-22). Therefore, it would 
have been obvious to combine Beard and Hamamoto with Kumar to obtain the invention 
as specified in claim 11. 

Claims 12 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Beard and Hamamoto as applied to claim 6 above in view of Hislop (US 4492960). 

As per claim 12 Beard and Hamamoto disclose claim 6. Beard and Hamamoto 
don't disclose the use of switch-mode mixers for performing frequency down- 
conversion. Hislop discloses the use of switch-mode mixers convert make frequency 
down-conversions in a receiver (figure 1 column 2 lines 4-46). Beard and Hislop are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to combine 
in the receiver by Beard and Hamamoto with the switch-mode mixers disclosed by 
Hislop. The suggestion/motivation for doing so would have been to allow the local 
oscillator to be used as the transmitter oscillator and also be used as an attenuator or 
signal modulator (Hislop abstract). Therefore, it would have been obvious to combine 
Beard and Hamamoto with Hislop to obtain the invention as specified in claim 12. 
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As per claim 18 Beard and Hamamoto disclose claim 15. Beard and Hamamoto 
don't disclose a switch driver configured to receive the I and Q reference signals and 
generate drive signals; and I and Q switches configured to receive I and Q drive signals 
from said switch driver. Hislop discloses a switch driver configured to receive the I and 
Q reference signals and generate drive signals; and I and Q switches configured to 
receive I and Q drive signals from said switch driver (figure 1 column 2 lines 4-46). 
Beard and Hislop are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to combine in the receiver by Beard and Hamamoto with the switch-mode mixers 
disclosed by Hislop. The suggestion/motivation for doing so would have been to allow 
the local oscillator to be used as the transmitter oscillator and also be used as an 
attenuator or signal modulator (Hislop abstract). Therefore, it would have been obvious 
to combine Beard and Hamamoto with Hislop to obtain the invention as specified in 
claim 18. 

Claims 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Beard, Hamamoto and Hislop as applied to claims 12 and 18 above and further in 
view of Hulkko (US 5734683). 

As per claim 13 Beard, Hamamoto and Hislop disclose claim 12. Beard, 
Hamamoto and Hislop don't disclose the use of local oscillator with a frequency that is a 
sub-harmonic of the input frequency. Hulkko discloses the use of local oscillators with a 
frequency that is a sub-harmonic of the input frequency (figures 2-4 column 6 lines 23- 
34). Beard, Hislop and Hukko are analogous art because they are from the same field of 
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endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine in the receiver by Beard, Hamamoto and Hislop with 
the sub-harmonic of the frequency of the communication signal as taught by Hulkko. 
The suggestion/motivation for doing so would have been to save power when making 
the design and implementation of the local oscillator and to use over sampling (Hukko 
column 6 lines 1-8). Therefore, it would have been obvious to combine Beard, 
Hamamoto, Hislop with Hukko to obtain the invention as specified in claim 13. 

As per claim 19 Beard, Hamamoto and Hislop disclose claim 18. Beard, 
Hamamoto and Hislop don't disclose the use of local oscillators with a frequency that is 
a sub-harmonic of the input frequency. Hulkko discloses the use of local oscillators with 
a frequency that is a sub-harmonic of the input frequency (figures 2-4 column 6 lines 23- 
34). Beard, Hislop and Hukko are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine in the receiver by Beard, Hamamoto and Hislop with 
the sub-harmonic of the frequency of the communication signal as taught by Hulkko. 
The suggestion/motivation for doing so would have been to save power when making 
the design and implementation of the local oscillator and to use over sampling (Hukko 
column 6 lines 1-8). Therefore, it would have been obvious to combine Beard, 
Hamamoto, Hislop with Hukko to obtain the invention as specified in claim 19. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Jaffee (US 5761615 A) discloses a first mixer and a local 
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oscillator operate to convert the received carrier signal to an intermediate signal. The 
same local oscillator is also used by a digital phase shifter/divider, that comprises a first 
D type latch and a second D type latch configured as a Johnson counter, that derive two 
quadrature signals that are used by a pair of second mixers to demodulate the 
intermediate signal into two quadrature baseband signals. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juan A. Torres whose telephone number is (571) 272- 
3119. The examiner can normally be reached on Monday-Friday 9:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad H. Ghayour can be reached on (571) 272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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